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* NOTICES * 

Japan Pate nt Office is not responsible for any _ ^ . ^ 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. . . 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device constituted by 
each part material from which a semiconductor device is started, especially a ; coefficient of 
thermal expansion differs. 

[0002] In recent years, as for the semiconductor device, miniaturization thin shape-ization 

is demanded,. Moreover, the densification of a semiconductor device progresses by one side, 

and it is tended to carry out large-sized [ of the semiconductor chip itself ]. 

[0003] For this reason, in a resin package type semiconductor device, the thickness- of the 

resin package which closes a semiconductor chip tends to become thin. 

[0004] Therefore, a semiconductor device which can realize high dependability also in a thin. 

resin package thick in this way is desired. 

[0005] ' .' 

[Description of the Prior Art] Drawing 4 and drawing 5 show the semiconductor device 1* in 
the former. Drawing 4 is the cross-sectional view of a semiconductor device 1, and drawing 
5 is partial drawing of longitudinal section of a semiconductor device 1. 
[0006] In each drawing, 2 is a semiconductor chip and die bonding is carried out to the' 
stage 3; 4 is a lead which consists of a conductive metal (for example, 42 alloys or a copper 
alloy), and is constituted by inner lead section 4a by which wirebonding is carried out to a 
semiconductor chip 2, and outer lead section 4b fabricated in*the shape of a gull wing. 
Densification is progressing and the number of terminals of the" in recent years 
semiconductor chip 2 is increasing. The number of arrangement of a lead 4 has increased 
corresponding to the densification of this semiconductor chip 2, and the configuration of 
each lead 4 is thin. Moreover, 5 is a resin package and is aiming at protection of each 
configuration member by carrying out the resin seal of the above-mentioned semiconductor 
chip 2, a stage 3, and the inner lead section 4a of lead 4. 

[0007] On the other hand, the above-mentioned semiconductor device 1 is heated in a 
soldering process, in case it is mounted in the circuit board etc. Moreover, the 
semiconductor device 1 is constituted by each quality of the material from which the heat 
ray expansion coefficient of lead 4 and resin package 5 grade differs. Therefore, in order to 
raise the dependability of a semiconductor device 1, it is necessary to raise heat-resistant ' r 
stress nature so that exfoliation, a package crack, etc. of lead 4 and the resin package 5 
may not occur, even if heat is impressed. 

[0008] In order to raise this heat-resistant stress nature conventionally 4d of notch sections 
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in which height 4c which projects in lead 4 in the direction of an arrangement side (direction 
where each lead adjoins), and a hole were formed is formed. Displacement resistance of the 

— lead-4 in the resin-package 5-was enlarged by-these height-4c and 4d-of notch-sections, and 

it was performed that this prevents the variation rate between the leads 4 and the resin 

packages 5 at the time of heating. . 

[0009] 

[Problem(s) to be Solved by the Invention] However, when the number of leads which the 
densification of a semiconductor chip 2 progresses and is arranged increases as described 
above, and it is going to attain the miniaturization of a semiconductor device 1, the pitch of , 
two or more leads 4 of each arranged inevitably is formed into a fine pitch, and becomes 
thin,, and the tooth. space of it which forms a height 4 and 4d of notch sections is lost. 
[0010] For this reason, in the semiconductor device 1 which carried out densification, the 
means for raising the conventional heat-resistant stress nature could not be applied, but 
there was a. trouble that the dependability of a semiconductor device 1 will fall. 
[OOil] This invention is made in view of the above-mentioned point, a semiconductor chip 
carries out densification, and even if a lead forms a fine pitch, it aims at offering the 
semiconductor device which can realize high dependability. " ' 
[0012] , 

[Means for Solving the Problem] The stage in which the above-mentioned technical problem 
carries a semiconductor chip and this semiconductor chip, The lead which consists of the 
outer lead section connected with the inner lead section electrically connected with the 
above-mentioned semiconductor chip, and an external circuit, In the semiconductor device 
constituted with the resin package. which closes this above-mentioned semiconductor chip, a 
stage, arid the inner lead section of a lead it is solvable with the semiconductor device 
characterized by coming to form the support section which regulates the upper part or the 
variation rate of the lead [ project caudad, and it is formed and ] in the above-mentioned 
resin package to the arrangement side of the above-mentioned lead of the part near the 
semiconductor chip of the above-mentioned inner lead section. ^ 
[0013] moreover, the thing for which the above-mentioned support section is considered as 
the configuration which carried out bending formation of the arrangement side point of the 
semiconductor chip of the inner lead section — moreover, it can solve more effectively by 
arranging a support member in the part near the semiconductor chip of the inner lead 
section, and considering the above-mentioned support section as the configuration in which 
this support member projects to the arrangement side of a lead. 

[0014] ■ . ■ . : . 

[Function] Making small die length to the direction of an arrangement side of a lead by 
considering as the. above-mentioned configuration, displacement resistance of the lead in a 
resin package can be enlarged by the support section, and heat-resistant stress nature can 
be raised, i.e., while maintaining the pitch of an adjoining lead small. 
[0015] • 

[Example] Next, the example of this invention |s explained with a drawing. Drawing 1 and 
* drawing 2 show the semiconductor device 10 which js one example of this invention, 
drawing 1 is partial drawing of longitudinal section of a semiconductor device 10, and 
drawing 2 is the crossing bottom view of a semiconductor device 10. Moreover, although a 
QFP (Quad Flat Package) type package is mentioned as an example and the semiconductor 
device 10 of this example explains it, this invention is not limited to QFP type package 
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structure, but can be applied also to other package structures. 

[0016] Among drawing, 11 are a semiconductor chip, and while die bonding is carried out to 
the upper part of a stage 12, electrode pad 11a is arranged in the periphery edge of the. top 
face. Moreover, two or more leads 14 are formed in the periphery location of a 
semiconductor chip 11 so that this semiconductor chip 11 may be surrounded. This lead 14 
is constituted by inner lead section 14a and outer lead section 14b, and while a wire 13 is 
arranged between inner lead section 14a and an electrode pad, respectively, outer lead 
section 14b is fabricated in the shape of a gull wing. Moreover, 15 in drawing is a package 
made of resin (in drawjng_2 , a broken line shows only the appearance), closed a 
semiconductor chip 11, a stage 12, and inner lead section 14a of lead 14, and has protected 
the semiconductor chip 11 and the wire 13. 

[0017] The above-mentioned semiconductor chip 11 is a semiconductor chip for ASIC 
(Application Specific Integratid Circuit), and let the number of electrode pads be a large 
number. In connection with this, the number of arrangement of lead 14 also increases and 
the fine pitch is formed. Especially the distance during the lead which the arrangement 
consistency of lead 14 becomes high and adjoins in the four-corners location of a 
semiconductor chip 11 as shown in drawing 2 is short. Furthermore, generally with the QFP 
type package, four support bar 12a which supports a stage 12 is also arranged in the four- 
corners location of a stage 12, and it has become the factor to which the distance during a 
lead becomes short further. 

[0018] Therefore, in this example, height 14c and 14d of notch sections which project as 
usual in the location except this four-corners location in the direction of an arrangement 
side of lead 14 (this corresponds in the direction of a field of the space of this drawing in 
drawing 2 ) are formed. However, as mentioned above, in the four-corners location of a 
semiconductor chip 11, since the lead pitch is small, height 14c or 14d of notch sections 
used as the configuration where the lead 14 projected in the direction of an arrangement 
side cannot be formed, but the configuration of the lead 14 in this four-corners location 
turns into a straight-line-like configuration. 

[0019] Therefore, when not establishing at all the means which raises heat-resistant stress 
nature, especially in the lead 14 (lead which attached the reference mark 14-1) of the 
straight-line configuration in this four-corners location, it becomes easy to generate 
exfoliation with the resin package 15 and lead 14. If the resin package 15 and lead 14 
exfoliate and a variation rate relative between the resin package 15 and lead 14 occurs, the 
wire 13 arranged between a semiconductor chip 11 and inner lead section 14a will cut, and 
dependability will fall. remarkably. 

[0020] So, in this invention, it is characterized by forming the support (anchor) section 16 
of the structure which bent the lead 14 caudad in one as shown in the point by the side of 
the inner lead section of lead 14 at drawing 1 . Formation of this support section 16 can be 
formed in a stage 12, and shaping and coincidence of lead 14 in package in a leadframe 
formation process, and does not follow difficulty on this formation. 
[0021] By forming the support section 16 of the above-mentioned configuration, the 
variation rate (variation rate of the direction shown especially by the arrow head X among 
drawing 1 ) of the lead 14 over the resin package 15 can be prevented, and the heat- 
resistant stress nature at the time of heating of a semiconductor device 10 can be raised. 
Thus, by forming the support section 16, by preventing the variation rate of lead 14, the 
exfoliation from the resin package 15 of lead 14 can be prevented, the occurrence of the 
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disconnection fault of a wire 13 can be prevented in connection with this, and the 
dependability of a semiconductor device 10 can be raised. , 
__[0022] Jspecia Ny the su ppojt sejclioiLl6 jsjormed in_the :point_by .t 
section of the lead 14 close to a semiconductor chip 11 in this example. Therefore, 
especially, displacement resistance of the lead 14 in the arrangement location of a wire 13 
close to a semiconductor chip 11 if it location and puts in another way is high, and has the 
composition that the disconnection fault of a wire 13 can be prevented certainly. 
[0023] On the other hand, this support section 16 has the configuration projected below 
(the inside of drawing 1 , arrow-head Yl direction) to the direction Of an arrangement side 
of lead 14, since it is not the configuration projected in the direction of an arrangement side 
of lead 14, can make the pitch during an adjoining lead small, and can realize fine pitch- 
ization of lead 14. Therefore, in both the semiconductor devices 10 concerning this 
invention, the densification of a semiconductor device 10 and improvement in dependability 
are realizable. 

[0024] Drawing 3 shows the semiconductor device 20 which is the modification of the 
semiconductor device 10 concerning the above-mentioned example. In addition in the 
semiconductor device 20 shown in drawing 3 / the same sign is attached about the same 
component as the semiconductor device 10 explained using drawing 1 and drawing 2 , and 
the explanation is omitted. 

[0025] The semiconductor device 20 shown in drawing 3 is characterized by considering as 
the configuration which arranged the support member (crepe shows) in the point by the 
side of the inner lead section of the lead 14 which approached the semiconductor chip 11 as 
the support section 21. The configuration which can consider resin material, lead frame 
material, and other various ingredients, and also pastes up the arrangement approach on 
lead 14 as this support member using adhesives is also good also as a configuration which 
fixes by welding. 

[0026] Since it is not the configuration where the support section 21 in this example also 
has the configuration projected below (arrow-head Yl direction) to the direction of an 
arrangement side of lead 14, and projected it in the direction of an arrangement side of lead 
14, It is ****** to be able to enlarge displacement resistance of lead 14, to be able to 
prevent an open circuit of a wire 13, and to raise the.dependability of a semiconductor 
device 20, while being able to make the pitch during an adjoining lead small and being able 
to realize fine pitch-ization of lead 14. 

[0027] In addition, although considered as the configuration where the support sections 16 
and 21 were projected below (arrow-head Yl direction) to the direction of an arrangement 
side of lead 14, in the above-mentioned example, it is good also as a configuration where 
the support section was projected up (arrow-head Y 2-way) to the direction of an 
arrangement side of lead 14. Moreover, when the support section 16 is considered as the 
configuration which bends lead 14 in one, it is not necessary to necessarily use a bending 
include angle as a right angle. 

[0028] Moreover, although the above-mentioned example showed the configuration which 
formed the support sections 16 and 21 in the point by the side of the inner lead section of 
lead 14, the arrangement location of the support section is not limited to this location, and 
may be formed in other locations of inner lead 14a. However, the direction which arranged 
the open circuit of a wire 13 in the point by the side of the inner lead section from the field 
prevented effectively as described above is [ profits ] size. 
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[0029] 

[Effect of the Invention] Since the heat-resistant stress nature of a lead can. be improved , 
realizing fine--pitchrization-of-a^lead^like ***i |c --according- to_this -invention, Jt has-the-features- 
that both the formation of a small thin shape of a semiconductor device and the 
improvement in dependability are realizable etc. 


[Translation done.] 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/13/04 


Page 1 of 1 


* NOTICES * 

Japan Patent Office is not responsible for any 

-damages -caused- by- the -use-of- this trans lationv — ; — > ' — - 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 

[Claim(s)] : ' 
[Claim 1] The stage in which a semiconductor chip (li) and this semiconductor chip (11) 
are carried (12), The lead which consists of the outer lead section (14b) connected with the 
inner lead section (14a) electrically connected with this semiconductor chip (11)/ and an 
external circuit (4), In the semiconductor device constituted with the resin package (15) 
which closes this semiconductor chip (11), a stage (12), and the inner lead section (14a) of 
this lead (14) Or project caudad and it is formed, the part near the semiconductor chip of 
this inner lead section (14a) -- the arrangement side of this lead (14) -- receiving - the 
upper part — The semiconductor device characterized by coming to form the support section 
(16 21) which regulates the variation rate of this lead (14) in this resin package (15). 
[Claim 2] This support section (16) is a semiconductor device according to claim 1 
characterized by being the configuration which comes to carry out bending formation of the 
arrangement side point of this semiconductor chip (11) of this inner lead section (14a). 
[Claim 3] This support section (21) is the semiconductor device of claim. 1 characterized by 
considering as the configuration in which a support member is arranged in the part near the 
semiconductor chip of this inner lead section (14a), and this support member projects to the 
arrangement side of this lead (14). 

[Translation done.] • 
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original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is partial drawing of longitudinal section of the semiconductor device which is 
one example of this invention. 

[Drawing 2] It is the crossing bottom view of the semiconductor device which is one 
example of this invention. 

[Drawing 3] It is partial drawing of longitudinal section of the semiconductor device which is 
the modification of this invention. 

[Drawing 4] It is the cross-sectional view showing an example of the conventional 
semiconductor device. 

[Drawing 5] It is partial drawing of longitudinal section showing an example of the 
conventional semiconductor device. 
[Description of Notations] 

10 20 Semiconductor device 

11 Semiconductor Device 

12 Stage 

13 Wire 

14 Lead 

14a Inner lead section 
14b Outer lead section 
14c Height 
14d Notch section 

15 Resin Package 

16 21 Support section 

[Translation done.] 
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DRAWINGS 


[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 
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